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Description 

This invention r lates to certan dihydropyridines, specifically to certain I'^^ihydr pyridin^^tjaving a 
^sicTminqK»ntaining group attached to the 2-position, which have utility as fint.-,schaem.c and 

"'SprrSeintntonreducethemovementofcaiciumi^^ 

or prevent the cardiac contracture which is believed to be caused by an accumulahon of .rrtrace^^ 
calcium under ischaemic conditions. Excessive calcium influx during ischaemia can have a number of 
addrnal adverse effects which would further comprise the i«*iaernic myocardiuni TJese Inc^^^^^ 
effldent use of oxygen for ATP production, activation of mitochondrial fatty acid o'^'^ation and pc^ly. 
promotion of cell necrosis. Thus the compounds are useful in *e treatment °J 
cardiac conditions, such as angina pectoris, cardiac arrythmias, heart attacks and cardiac hypertrophy. The 
SmpoundsToS^^^^^^^^ 

*ey are thus'also useful as antihypertensive agents and .^SeUeatment^ 

DihvdroDvridines already known in the art include those of EP^^A-0031801, DB-fir-2629^2. ana 
JKSSS ^e latter application discloses compounds having, in the 2.position the subrtituent 
-^HaCHjNR^R^ where R« and are each lower alkyl or taken together with the N atom to which they are 

'^tS,Sg toThe InvlE'S^ere are provided novel 1.4^ihydropyridine derivatives of the fom,ula:- 
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H Et 

(I) 



^ H 



wherein • , ^. . 

SSoiyl: benzoxazolyl; benzothiazolyl; furyl; pyrimidinyh thiazolyl; 2^,3.benzoxad.arol-4.yl. 2,1,3- 
ben20thiadla2ol-4-yl; or thienyl optionally monosubstituted by halo or C1--C4 alkyl , 
R' and R» are each independently C,— C« alkyl or 2-methoxyBthyl; and 

R» is hydrogen, C-C. alkyl, 2-(C,-C4 alkoxy)ethyl. cyclopropylmethyl, ben^, or-CH,LCOR where 
m is 1 2 of 3?nd R* Is hydroV C^-C^ alkoxy or -NRW where R« and R- are each mdependently 

hydrogen or C-C« alkyl; and their pharmaceutlcally acceptable aad addition salts. 

The compounds of the formula (I) containing one or more asymmetric ce^^^^ 
pairs of enanfiomers. and such pairs or individual isomer may separable by physical meth^ 
fractional crystallisation of the free bases or suitable salts or chromatography of *e free basM. The 
ilitention includes the separated pairs as well as mixtures thereof, as racemic mixtures^ separated^d-^ 

M§«^w£i6ll¥cid»H sW^ 
foLJSflmSd^S'orm^ 

such as the hydrochloride, hydrobromlde, sulphate.^phosphateoracid phosphate. jcetate,^^?^leate.^ 
fumarate. lactate, tartrate, citrate and gluconate salts.^e prefirf^Mlts ai^ maleates^ yr— 
"Halo" means flupro. chloro, bromo or iodo. ,. ^ u • 

r anri c. alkvi and alkoxv aroups can be straight or branched chain. . 
Si ITpSerLbJyTcKnzyl, 2^^ -CH.COOCH. -CH.COOCH3. -CH.CONHCH3. or 

55 — CHjCOOH. 

rrprl'rSfy™'2ih"lorSenyl, 2-fluoropher,yl, 2-methoxyphenyl. 3-chlo«,pheny.. 2-chloro.3. 
hydroxyphenyl. 2-chloro^fluorophenyl, unsubstltoited phenyl or 2>d.chlorophe^. „ 

R' Is preferably CH,. R* is preferably CH,. Y s preferably -(CHJr- or -CH^HICH,)-. m 
60 oreferablv 1. Most preferably, R Is 2-chlorophenyl. Most preferably. Y is — {CHJa— . 02 i» r u 

60 P'«*^«'"y ^^"J^Jg^^ ^ und3 have the formula (1) wherein R Is 2K:hlorophenyl. R^ is CH3, R is C^s. 

"■liIe°Lmp tinds^o? ^el'otiis (D are primary or secondary amines and In -^^J^J^^^^^^ 
pr pared by the removal of the amin -pr tecting group from the corresponding amino^jrotected 
6S dihydropyridines. 
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This gen ral method can be Illustrated in m re detail as follows:- 

Reaoval of pr tecting gT up ^ Compound (D- 



CH, 



2 I 
Q 



ro 



15 



20 



(ID 



(Q = an amlno-protecting group 



and, R, R\ R*. R* a"** ^ are as defined for formula [ID; 



Rem oval of protecting^ Compound 
vH ^ iroup CB"' « H] 



(I) 



oxalate or acetic salt „moval of a benzvl group is as follows. Compound (II) as an oxalate 

Atypical procedure involving the "•emovj ^f a ^"^'JlJ^J^g^gj, palladium on charcoal In methanol, 
salt In methanol is added to ^ suspension of 10% prJ^yaro^J^^^ P ^^^^ ^SJ'*'"'^'^^-!; 

30 and the mixture is then stirred under hydrogien at 3.44 x 1 0"P ^ t^^^P ^ ^^^^.^^ p^^uct 

35 conditions with fresh catalyst can ^?1^,'^^^X^^°^TqT^^^ described and claimed m our 

Euro^e%"n%°:tS^tca^^^^^^^^^^^ 

tr^: Ktp" SSTmermedlates (I.) can be prepared by the Hantzsch ^nthesis. as follows:- 
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R^OOC 



+ RCHD + 



(111) 



(IV) 



COOR 



CHgPh 
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R^OOC 



^3^ 



CH,-0-Y-8-R 
Z I 



to 



0 089 167 

thB nrior art such as the method illustrated in the Preparations hereinafter, which are esaentiaily the 
methSof 5oostij?a^^^^ J. C. S. Chem. Comm.. 1977. page 932. Similariy the amino^^^^^^^^^^ 

S arVerther Icnown compounds or can be prepared by conventional procedures. Also the aldehydes are 
either known or can be prepared by known methods. 

Ul ^Se ben2^-co^^^^^ intermediates (II) can also be prepared by the following process:- 
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CH 



COOR 



Compound 
(II) 



CH,-0-Y-NR^ 



(V) 



(VI ) 



CHgPh 



The crotonate (VI) is typically prepared in situ by reaction of the corresponding acetoacetate {IV):- 



COOR 



\ (IV) 

"cHj-O-Tt-NR^ 

CHjPh 

with ammonium acetate, e.g. by refluxing in a suitable organic solvent, e.g. a Ci-C* aikanol such as 
SnoTfTsay. up to an hour The crotonate (Vi) is then reacted with co^^ 

the solvent for up to about 5 hours at eO^C-ISO-C. e.g. under reflux. The product (11) can then be isolated 
and purified by conventional procedures. 

The starting materials (V) are either Icnown compounds or may be prepared by methods analogous to 
those of the prior art, see e.g. Can. J. Chem., 1967, 45, 1001. ^ , *u — 

The compounds of the formula (I) in which R' is H can be prepared from the corresponding 
phthalimido derivatives according to conventional procedures, e.g.: 

H 



45 



50 



H^OOC ^><v^ C00« 



66 



60 



(a) a primary amine 



or (b) hydrazine hydrate 

or (0) an alkali metal hydroxide 

followed by HCI or HgSO^, 



iw-wCHgOYNHg 



The preferred amin is m thylamine. The preferred alkali metal hydroxid potassiurn t^ydr x^^^^ 
The reason using methylamine is typically carried out in ethanol at room temperatur , with hea^ng if 
nece^ all/ T^ Teac^^^^^ hydrazine hydrate is typically carried out in ethanol at the reflux tempe^^^^^^^ 
66 oXSoZ Z reaction usin? potassium hydroxide is typically carried out at r om temperature (although 



4 



0 089 167 

with heating if nec ssary) in tetrahydr furan,foll wing by the addition f the acid and heating at the reflux 
temperature r bel w. In all cases the product can be isolated conv ntionally. 

The phthalimido starting mat rials can again be obtained conventi nally, .g.: — 



70 



IS 



(a) 




N-Y-O-CHjCOCH^COOR' 
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(b) 



R^OOC 



CH^ 



CH 
II 



1. RCHO f- 



ch: 



1/ 



.COOR* 



^CHg-O-T-N 




36 




R^OOC ..^^^^^'^C^COOR^ 

X JT ° 

H 

0 

40 This is again the Haritzsch reaction. 

Compounds of the formula (I) in which Is H can also be purified to very high levels by reacting them 
with phthalic anhydride to form the phthalimido derivatives which can then be converted back to the 
compounds in which is H by the methods previously described. 

To prepare compounds in which R' is Ci— C4 alkyl. — COOCH2CCI3 can be used as the ami no-protecting 
group. This can be removed in a conventional manner using zinc and either formic or acetic acid. The N- 
protected starting materials necessary for this process can be prepared as follows: — 



45 



so 



.CH2-0-Y-N(Ci-C4 alkyDg CI .COOCHgCCIg^ r^CH2"0-Y-N"(Ci-C4 alkyi) 

COOCHgCCIg 



or 
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60 



A^CH2-0-Y-N-(Ci-C4) aikyi) CI . COOCH2CCi3^^ CM2-0-Y-N-(C^-^4 alkyi) 
' COOCHgCCIg 



benzyl 



Typically the reacti n with 2,2,2-trichl r ethyl chlor fo mi ate is carried by heating the r actantsatupto 
reflux t mperature in e.g. t luen .Many fth dialkylamino and N-alkyl-N-benzylamino starting materials 
needed to prepared these N-protected intermediat s are describ d and claimed in ur corresponding 
ss European patent applicati n publicati n no. 0060674, and others can b prepared analogously. 
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Th comoounds of the formula (I) where R» = H can also be obtained from the c rresponding azid 
com? unTfhe Jfdo gJoSp being con^^ t -NH, by reduction, e.g. with triphenylphosph.ne. rzmc 
• and hydrochloric acid, or HJPd, under conventi nal conditions. 

T If reduction^ Jl |l 
,0 H a ■ 

to those previously described: — 



^ II + RCHO ♦ 



25 



30 



35 



car NHj \ca,-o-Y-«. 



.XX 



COOR^ 



3 H 



The azido-oontaining acetoacetates can also be obtained by conventional procedures:- 

COOR^ 



40 



z NaH 

HO-Y-N3 + CI.CHgCOCHgCOOR »■ CMg 

C 

Similarly theazido starting materials can also be prepared analogously to route{b) above for preparing 

SoS t?etmp"iSs'lf the Invention can be prepared from other compounds of the invention by 
conventional techniques, e.g.;— 

CH-^H^CHjOYNHj (Bailor Br) CH.'^H'^ Ca20«ra(CH2)„COO(C^H:^ 



55 



60 





\^ HHCCa.) COOB V 5 6 

.HH{CH2)„ccaai R . 



es ^ 2 n 
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The ability of the c mpounds to inhibit the movement of calcium into th ceil is shown by their 
effectiveness in reducing the r sponse fis latedhearttissuetoanincreas incaldumi nconMntra^^^^^ 
X The test is performed by mounting spirally cut strips f rat aorta with on end A^d ^nd J^he o^^^^^^ 
attach d to a force transducer. The tissue is immersed In a bath of physiologica saline contaming 
potassium ions at a c ncentrati n f 45 millimolar and n calcium. Calcium chloride is added to the bath 
with a pipette to give a final calcium ion concentration of 2 millimolar. The change in tension caused by th 
resulting contrartion of the tissue is noted. The bath is drained and replaced with-ftesh saline solution and, 
after 45 minutes, the test is repeated with the particular compound under test present mjhesaline solution^ 
The concentration of compound requiredjpj_ejluce-the-response by~50%^^ , 

For admihiitration to man in the curati>^or prophylatic treatment of cardiac conditions and 
hypertension, oral dosages of the compounds will be irrthe^range of from 2-60 "'Q^^^'^^^'J^l^^l^ 
— Sdult patient 70 kg). TTius for.a.typical.adult patient, irfdividual taBIets or capsules are likely to contain from 

intravenous administration would be within the range 1 to 10 mg per single dose as required. 

In a further aspect the invention provides a pharmaceutical composition comprising a impound of 
the formula (I), or a pharmaceutically acceptable acid addition salt thereof, together with a 

.0 ''''T:i:':2nTT^^Zr::^^^^^ of the formula (i)^a_pharmaceutically ac^ptable acid 
addition ^luhereof. for use in treating ischaemic heart <iisBas^^^^Bng\na.^ hypertension, in a 

human being. ... ^ ^ en. 

The following Examples illustrate the invention: all temperatures are in 
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Example 1 

Preparation of 4-(2-chlorophenyl)-2-[2-(methylamino)ethoxymethyIl-3^thoxycarbonyl-5-methoxy- 
carbonyl-6-methyl-1,4-ciihydropyridine, oxalate salt 

CI 
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CE-OOC 



COOCH^CH^ 



CHjOCHjCa^NCH^ 



CH^OOC 



CHjPh 




COOCH^CH^ 



CH^OCHjCH^NHCH^ 



A solution of 2 - [2 - (N - benzyl - N • methylaminolethoxymethyl] - 4 - [2 - chlorophenyl] - 3 - 
ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 1,4 - dihydropyridine, oxalate sa t (4.3 g) in 
methanol (220 ml) was added to a suspension of 10% (by weight) palladium on charcoa (0.4 9) pre- 
hydrogenated in methanol (50% ml). Stirring under hydrogen at 3.44 x 10«Pa (50 p.s.I.) and roorn 
temperature overnight resulted in complete removal of the benzyl group. After removal of the catalyst by 
filtration, the methanol was removed by evaporation and the residue crystallised from a little methanol to 
give the title compound (2.4 g), m.p. 21 r. 
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Anaiy$is%:— ^. ^ 

Calculated for C2,H27CIN205.C2H204: C, 53.85; H, 5.70; N, 5.46; 
Found: C, 53.99; H, 5.76; 5.60, 

The free base had a m.p. of 88— 90*" (from ether). 

Examples 2—10 

The following compounds were prepared similariy to the method described in Example 1 and were 
characterised in the form indicated, starting from the appropriate N-substituted dmydropyridine oxalate 
and Ha/Pd. It should be noted that hydrogenation of the N,N-dibenzyi starting material m Example 8 
produced the monobenzyi product which was in turn used as the starting material in Example 9. 
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Example 
No. 


R 


D3 


Form 
unaracxonseu 


1 Analysis % 
m.p. (Theoretical in brackets) 
i'^C) C H N 




2 


— Ph 


—CHg 


free base 


79-80 1 65.14 7.33 7.09 
1 (64.93 7.26 7.21) 


q 

w 




— CH3 


oxalate 


205-7 1 55.35 5.84 5.60 
(55,64 5.84 5.64) 


4 




— ^*n3 




103—5 1 63.87 7.60 6.56 
(63.14 7.23 6.70) 


5 




— CH3 


oxalate 


204—5 1 54.14 5.71 5.57 
1 {53.85 o./U o.*K>; 


6 


OH 


— CH3 


oxalate 


20^—4 1 52.14 5,68 5.29 
(52.22 5,49 5.30) 


7 . 




— CH3 


oxalate 


197—9 1 t3^,Uo O.m a.uo 

(52.03 5.30 5.30) 




8 




— CHzPh 


oxalate 


185 1 by. To O./D *^.oo 
(59.13 5.65 4.76) 








14 


maleate 


169 1 54.83 5,55 5.34 
(54.91 5.57 5.34) 




10 




— CH2CH2OCH3 


, oxalate 


105—7 53,57 6.10 4.91 
(53.91 5,97 5.03) 
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methl-1,4-dlhydr pyridin maieate 



10 
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2-Azldoethano. (3 fl)las converted to ethy. 4-(2^^^^^^^^^^^^ 
described in Preparation 3 hereinafter ^^V' P^Paration 9. i.e. by 
characterised) was used in tlie Ha"^««^ "S^J^aK^^^ The crude Hantzsch product (not 

reacting it with methyl S-aminocro onate and 2^hlo^^^ 

characterised) dissolved in •^«t'^a"°' ^f^-rl^^Ji^.J^^^^^^^^ 10 minutes. After stiring a further 

at room temperature while zmc dust 9) waa added portK^^^^^^ evaporated and the aqueous acid 
10 minutes the solution was f «^"JSed ^h con^entraTed ammonia and extracted with methylene 
residue washed with toluene |100 ml). °asmea wiin conw^^ evaporated to dryness. The residue in 
chloride (2 X 100 ml). The extracts were dned (Na^COs), JT^nof silica fT-LC. grade. Merck "Kieselgel" 
toluene was chromatographed on a medium Pressure coU^mn of si im^ and then to 

Srade Marie] 60H, 7 g) eluting '""If "V ^^^^^^^^^^^ to the maieate 

methylene chloride plus 3% methanol. Appropr^te fract^^^^ compound 

?ratSi)(rr;g."M 



product obtained in Example 9 

Example 12 



Preparation of2-l2-aminoethoxy)methylW2-ch'rorptnyl) 

methyl-1,4-dihydropyridine maieate 



35 



40 



45 




CBl^ N CHjOCH CHjNHj* 



SO 



A suspension of ^f a^^-tho^^^^^^^^^ 
methyl-1,4-dihydropyridine(1(»g) methanol (2.5 1) wasst^^^^ cartjonate (40 g). The reaction 

atmosphere of hydrogen in the presence of 5% p^^^^^^^^ 

mixture was filtered and evaporated a"l*f/^^^'^"^ and then the resulting solid 



ToS"''"'' C, 64.82: H. 5.62; N. 5.46 ' 

CaoH2sCIN20,.C4H404 requires: C, 54.91; H, 5.57; N, 5.34. 
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Examples 13— 15 ^ a 

Th following compounds were prepared similarly to Example 12 from the approprite azide and 
Ha/Pd:— 

CEjOOC x^^^^V^^ COOC J 



CH 



CE20CH2CB2NB2 
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IS 
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Example 
No. 




Form 
characterised 


m.p. 


Analysis % 
(Theoretical in brackets) 
C H N 


13 


gc 


i fumarate 
i hydrate 


171— 
173 


51.7 5.3 5.5 
{51.8 5.3 5.5) 


14 




fumarate 
i hydrate 


158— 
168 


57.6 6.2 5.8 
(57.7 6.3 5.6) 


15 


0. 


fumarate 


152 


56.95 6.02 5.93 
(56.68 5.75 5.5) 



Example 16 ^ o 

Methyl N-{2-{[4-(2^-dichlorophenyl).3^thoxycarbonyl-5-metho)cycarbonyl-6-methy^ 

yl]methoxy}ethyl)aminoacetate 

,C1 



^COOCH^ 




K2CO3 



CCWCjHg 

CH2OCB2CE2NECB2COOCB3 

A solution of methyl bromoacetate (1.53 g) In acetonltriie (20 ml) was added dropwise over 30 minutes 
to a stirred, refluxing mixture of 24(2-aminoethoxy)methyil-4-(2,3-dichiorophenyl)-3-ethoxycarbonyl^- 
methoxycarbonyl-6-m©thyl-1,4-dihydropyridine (5.01 g) and potassium carbonate (2.76 g) m a<»tonitrile 
(60 ml). The mixture was then heated under reflux for 3 hours, filtered, and evaporated. The residue was 
partitioned between ethyl acetate and water and the organic layer washed with water, dried (NaaSOJ. and 
evaporated. The residue was chromatographed on silica (tl.c. grade Merck Kleselgel 60H, [Trade Mark] 
40g) eluting with dichlor methane plus 0-3% methanol. Appropriate fractions wer combined and 
evaporated to give th title c pound (2.10 g), m.p. 96—98°. 

Analysis %:— 

Found: C, 53.25; H, 5.49; N, 5.48; 

CmHzbCIzNzOt requires: C, 53.60; H, 5.48; N, 5.44. 
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Examples 17 and 18 

The f llowing c mpounds were prepared by the method described in Example 16 using appr pnat 
starting materials. 



5 



10 






B 




B 


Example 
No. 




m.p. 


Analysis % or n.m.r. 
rheoretical in brackets) 
G H N 


17 


--CH2CO2CH2CH2 


78-80 


58.26 6.30 5.65 
(58.24 6.31 5.66) 


18 


— CHaCOaCHg 


oil 


n.m.r. (CDCI3). t values: 
7.72 (1H, broad s); 
6,96-7.51 (4H, m); 
5.43 {1H,s); 
4.78 (2H, s); 
4.10 {2H, q); 
3.78 (3H, s); 
3.63 {3H, s); 
3.3—3.7 (6H, m); 
2.38 (3H, s); 
1.20 )3H, t); 



Example 19 

2-(2-{[4-(2-Chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonyl-6-methyl-1,4-dihydropyrid-2-ylI- 
methoxy}ethylamino)acetamlde 




60 Ethyl N - (2 - {[4 - (2 - chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 
1,4 - dihydropyrid - 2 - yl]methoxy}ethyl)amlnoacetate {2.50 g) in a mixture of ethanol (40 ml) and 0.880 
aqueous ammonia (30 ml) was stirr d at room temperature for four days and th n evaporated. The residu 
was partiti ned between thyl acetate and water and the organic lay r washed with water, dried (MgSOJ, 
and evaporated. The residue was chromatographed n silica (tl.c. grade M rckKi selgel 60H, [Trade Mark] 

65 30 gl eluting with dichioromethane plus 0—5% methanol. Appropriat fractions were combined and 
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vap rated. Th residue was triturated with ethyl acetate and th resulting solid collected, washed with 
ethyl acetate, and dried to giv thetiti c mpound (1.23 g), m.p. 126— 129*. 

Analysis %: — 

5 Found: C, 56.78; H, 6.06; N, 8.68; 

C22H28CIN3O6 requires: 0,56.71; H, 6.06; N, 9.02. 

Example 20 

The following compound was prepared by the method described in Example 19 using the same 
w dihydropyridine and methylamine. 



16 



20 



25 













V 




























H 


Example 
No. 




m.p. 
(°C) 


Analysis % or n.m.r. 
(Theoretical in brackets) 
C H N 


20 


— CH2CONHCH3 


123— 
124 


57.80 6.55 8.73 
(57,56 6.30 8.76) 



30 



Example 21 

N-(2-{[4-{2-Ch!orophenyl)-3-ethoxycarbonyl-5-methoxycarbonyi-6-methyl-1,4-dihydropyrid-2-yl)- 
methoxy}ethyl)aminoac6tic acid hemihydrate 



35 



40 




aq. NaOB 



CB ^OCE ^CH ^NBCB ^COOCB ^ 



45 



60 




COOCjHj 



56 



60 



A solution of methyl N - (2 - {[4 - (2 - chloropheny!) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 
6 - methyl - 1,4 - dihydropyrid - 2 - yllmethoxy}ethyl)aminoacetate (2^ g) in dioxane (80 ml) was 
treated with 1M aqueous sodium hydro)dde solution (10 ml) and the mixture stirred at room temperature 
for 2 hours and then evaporated. The residue was purified by ion exchange chromatography (Bio-Rad AG 
50W— X8, [Trade IVlark], 200-400 mesh, cation form, 40 g) eiuting with dioxane initially followed by 2^ 
pyridine in water. Appropriate fractions were combined and evaporated to give the title compound as a 
hemihydrate (0.56 g), m.p. 140— 150°C (decomp.). 



65 



Analysis %: — 
Found: 



C, 55.52; H, 5.95; N, 5.92; 



CaaHayClNaOT-iHaO requires: C, 55.52; H, 5.93; N, 5.89. 
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Example 22 , « 

Preparati n f2-[(2-amin eth xylm thyll-4-{2-chIorophenyl).3-eth xycarbonyl-S-mathoxycarb nyl-e- 
methyl-IAdihydropyridinemal at 




Bthanollc fflethylamine, 



or hydrazine hydrate, 
or KOH followed by HCl 



COgCHgCHj 



CH^OCHgCHgNHg 



HC, 



moH 



^COOH 



/Wef/io</>^ (using ethanolic methylamine ^ , ^ i o /n 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 2 - u - 
phthalimidoethoxy)methyl - ^A - dihydropyridine (80 g) was stirred in 33% ethanolic methylarnlne 
solution (1067 ml) at room temperature for three hours. The solvent was then evaporated and the residue 
was slurried in industrial methylated spirits (300 ml) then filtered. To the filtrate was added maleic acid 
(17 4 g) and after stirring a precipitate was produced. This was collected by filtration and was washed with 
industrial methylated spirits. The solid was crystallised from industrial spirits (430 ml) and dried at 55° to 
give the title compound (38.4 g) as a white solid confirmed spectroscopically to be identical with the 
products of Examples 9 and 12. 



/Wer/iocT 5 (using hydrazine hydrate) . « /n 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl - 2 - (2 - 
phthalimidoothoxy)methyl - 1,4 - dihydropyridine (383 g) was stirred in refiuxing ethanol containing 
hydrazine hydrate (108.7 g). After two hours, the reaction mixture was cooled and filtered. The filtrate was 
evaporated and the residue was dissolved in methylene chloride (2000 ml) and the solution was washed 
with water (2000 ml). The organic soJution was evaporated and the residual oil was dissolved in industrial 
methylated spirit (1120 ml). To this solution was added maleic acid (82.5 g) and the resulting precipitate 
was collected, washed with industrial methylated spirit and dried at 55° to give the title compound (304 g) 
as a white solid, again confirmed spectroscopically to be the desired product 



Mef/70f/ C (using KOH followed by HCl). ^ , « _«*u„, o /-> 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl • 5 - methoxycartDonyl - 6 - methyl - j "J^ " 
Dhthalimidoethoxyjmethyi - 1,4 - dihydropyridine (15 g) was dissolved in a mixture of tetrahydroturan 
(150 ml) and water (100 ml) containing potassium hydroxide (3.13 g). After stirring at room temperature for 
1 5 hours 2N hydrochloric acid (100 ml) was added and the resulting slurry was refluxed for 2.5 hours. The 
solution was extracted twice with methylene chloride (2 x 100 ml) and the combined extrac^ ^f/® r. • 
(MqSOJ and evaporated to leave an oil which was diss Ived in industrial methylated spirits (57 ml). Maleic 
acid (3 24 g) was added and th resulting precipitate was collected, washed with industrial methylated 
spirits and dried at 55** to give the title compound (10.2 g) as an off-white solid, again c nfirmed 
spectroscopically to be the desired product 
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Example 23 

Pr paration f 4-(2-Chlorophenyl)-2-[2-(N-methy!amino)ethoxymethyl]-3-ethoxycarbonyl-5-metho)cy- 
carbonyl-6-methyl-1,4-dihyclropyrldine maleate 



1) CljCCHgOgC.Cl 



10 



IS 




ii) Zn/HCOOH 



3CH2CH3 



H 



CH^Ph 




CO^CHjCHj 
CHgOCHgCH^NHCHj 



A mixture of 2 - [2 - (N - benzyl - N - methylamino)ethoxymethyl] - 4 - [2 - chlorophenyll - 3 - 
ethoxycarbonyl -5 - methoxycarbonyl -6 -methyl -1,4 - dihydropyridine (4.8 g) and 2A2-trichIoroethyl 
20 chloroformate (2.7 g) was heated In toluene, at reflux for 20 hours. After cooling to room temperature, the 
mixture was stirred with 1N hydrochloric acid (50 ml) and extracted with ether. The extracts were 
evaporated to leave a crude oil (6.9 g) containing the corresponding 2.[2-(N-2,2,2.trichloroethoxycarbonyl- 
N-methylamino)ethoxymethyl] derivatives, , ^ e x ^ « 

The said oil (3.0 g) was dissolved in dimethylformamide (10.5 ml) and formic acid (0.5 g) and at 5 zinc 

25 (0.7 allowed to warm to room temperature and kept for three days at this temperature 

The reaction mixture was then decanted and poured into water (100 ml) and acidified to pHI with 
concentrated hydrochloric acid. The aqueous solution was washed with n-hexane (50 ml) then 0.88 
ammonia solution was added to give a precipitate. This was collected and dried before dissolving m ethyl 

30 acetate. Maleic acid (0.34 g) was added followed by ether. After trituration, the solid was collected and dried 
to give a solid confirmed by NMR and IR to be (apart from the salt form) identical to the product of Example 
1. 

Example 24 

35 Preparation of 4-(2-chiorophenyl)-2-[2-(N-methylamino)ethoxymethyll-3-ethoxycarbonyl-5-methoxy- 
carbonyl-6-methyl-1 ,4-dihydropyridine maleate 



40 



45 



so 



ss 



60 



6S 




1) CljCCHgOgC.Cl 

2) Zn/HCOOH 



CO^CH^CHj 



CHgOCH^CHgM-CH^ 

CH3 




COjCHgCHj 



CH^OCHgCHjNKCHj 



4 - [2 - Chlorophenyll - 2 - [2 - (N,N-dimethylamino)6thoxYm8thYll - 3 - ethoxycarbonyl - 5 - 
methoxycarbonyl - 6 - methyl - ^A - dihydropyridlne (147.6 g) and 2,2^-trichloroethylchloroformate 
(987 g) were stirred together in refluxing toluene for 20 hours. The reaction mixture was then cooled t 
room temperature and IN hydrochloric add (1147 ml) was added. The mixture was rortracted twice with 
ether (2 x 1147 ml) and the extracts were bulked and evaporated to leave a crude oil (201.6) conteining the 
corresponding 2 -[2 -(N -2,2,2 - trichloroethoxycarbonyl -N - methylamlno)ethoxymethWl derivative. 

This oil (196 g) was dissolved in dimethylfbrmamide (686 ml) and formic acid (35.5 g) and the mixture 
was cooled to 5». Zinc (50.5 g) was added in portions over 20 minutes and then the mixture was stirred at 
r om temp rature f r 90 hours. The reaction mixture was decanted, added to water (1500 ml), and then 
taken to pHI with concentrated hydrochi ric acid. The aqueous soluti n was washed with n-h xane (500 
ml) and the remaining aqueous phase was adjust d to pHIO with 0.88 amm nia volutin. The resulting 
mixture was granulated and the s lid was coll ct d and dried t giv th crude pr duct (138 g). This solid 
was dissolved in hot ethyl acetate containing maleic acid (37.1 g) and on c ling the title c mp und was 
obtained (82.3 g) as a white solid confirm d sp ctroscopically to be id ntical to the product of Example 23. 
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P.parat, nof 2.U-a.inoprop.1.xv. tM-(|f ^envO-S-^^^^^^^^^ "V- -.-6- 
SfflAdiMVopyridlnehemifum^ 



COOC2H5 



9. fT^ * f2 




c 

,0 CH3 ^HHg 



H./Pd/CaCO- 

,5 r n — ^ 



20 



26 



I 3 

CH20CH2CHIIJ 



CWCjHj CH OOC^^^*V^ COOCgHj 

f 3 II ]L f 3 

H H 




volume, .rd then cooled ovemutit « "^^ ^™ "^,™."?,S*Vll ■ 3 - ethoxyceitonvl • 6 • metl-oxy- 
'■"•TTpSn o, .he .bov. .p,0d>« «X io — 

niixoire was then Altered through S^Z.* .ddTl «> gl in methanol 110 ml), end stored 

rmiS«™«™w™sts^^^^ 

hemifumarate hemlhydrate (2.4 g), m.p. 180—183 . 

Analysts c. 56.46; H, 6.63; N, 6.68; 

criSatedforC,,H^lNA.iC4H.O..iH.O: 0.56.38; H.6.17; N. 5.72. 

The following Preparations Illustrate the preparation of cerUin starting materials. All temperatures are 

in **C:— 

Preparation 1 

Preparations of Ethyl 4-[2.(N-benzyl-N.methylamino)ethoxylacetoac8tate 



35 



40 



46 



SO 



CH3.J.CH2CH2OH . CCH^COCH^CO^C^Hg CHgNCH^CH^OCH^COCH^CO^C^Hs . 

' CH2Pii 



CHgPh 



sodium hydride (60% (hy weight) in oil. J a) was ^ 
nitrogen while2-(N-benzyl-N-methylaminoetha^^^^^ 

for 1 hour, then kept cool on a water bath at room tem^^^^^^^^^ ight 
acetate (16.5 g) in dry THF (100 ml) 7 litt^ rthano^ and poured onto ice (100 g) and 
at room temperature under nrtrogen, ^"fCf^asTemoJS bTevapo and the residue washed 

rN;vcrrerar:?ap^irgrSeifr 

spectrun, in CDCI,. 5 values: 7.27 (5H. s); 4.12 {2H, q); 4.06 (2H, s); 3.45-3.70 (6H, m); 2.61 (2H. 
SB t); 2.25 (3H,s); 1.23 (3H,t). 

15 



55 



60 



10 



IS 



20 



25 



30 



35 
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The f llowing acetoacetates were prepared similarly to the above, starting from the appropriate N- 
substitut d 2-amin ethan I and ethyl 4-chl roacet acetate, and wer used directly with ut charac- 
terisation: — 

R'NCHaCHaOCHaCOCHaCOaCaHs where = — CHzPh or — CHaCHaOCHg. 
I 

CHjPh 

Preparation 2 

Preparation of 2-[2.(N.benzyl-N-methYlamino)etho)cymethYlH-(2-chloro-phenyl)-3-ethoxycarbonYl-5- 
methoxycarbonyl-6-methyl-1,4-dihydropyridine, oxalate salt 



COOC.H. 



so 



55 



60 




CH^Ph 



COOC^H^ 



CH^OCH^CH^NCH^ 



CHjPh 



Ethyl 4-t2-(N-benzyl-N-methylamino)ethoxy]acetoacetate (25 g), 2-chlorobenzaldehyde (11 g), methyi 
3-aminocrotonate (9,1 g) and acetic acid (5 ml) in ethanol (100 ml) were mixed and heated under reflux for 
3.5 hours. The cooled reaction mixture was then evaporated to dryness and the residue partitioned 
40 between 2N hydrochloric acid (200 ml) and methylene chloride (300 ml). The methylene chloride solution 
was washed with saturated sodium carbonate solution (200 ml), dried (MgS04), filtered and evaporated to 
dryness. The residue in ether was treated with an excess of oxalic acid dissolved in ether to precipitate the 
crude- product. The precipitate was recrystallised from methanol to give the title compound (6,5 g) as a 
white solid, m.p. 18^. 
46 Analysis: — 

Calculated for C2eH33CIN205.C2Ha04: C, 59,75; H, 5,85; N, 4.65 
Found: C, 59.42; H, 5.85; N, 4.39, 



Method (b) 




CH 



CHjPh 



Title 
^ Ccmpound 

(as free base) 



Ethyl 4-[2-(N-benzyl-N-methylamino)ethoxy]acetoacetat (141 g) and ammonium acetate (37.3 g) in 
65 ethanol (280 ml) were heated gently und r reflux for 20 minutes. The methyl 2-(2-chlorobenzylidine) 



16 
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ace'toacetate (115 g) was added and h ating under reflux continued for 4 hours. The cooled reaction 
SurTwas vaporated to dryness, re-dissolved in toluene (200 and extracted with 2 N hydrochloric 
acid (2 X 1 50 ml). The thicic oily layer in the aqueous phase, and th aqueous phas itself, were extracted 
with methylene chloride (400 ml and 200 ml), .and the combined extracts were washed with excess 
saturated sodium carfj nate s lution and dried (NaaCOJ. The methylene chl ride was rem ved by 
evaporation and the residue in toluene plus 20% petrol was filtered through a rnedium Pressure columnof 
^ira {T.L.C. grade. Mercic "Kleselgel" ITrade Mark] 60H, 100 g) eluting with toluene plus 20% petrol (500 
ml) and then toluene (1 litre). The combined eluates were evaporated to dryness to give the crude title 
compound as the free base, an oil (177 g). sufficiently pure by tl.c for use in the subsequent hydrogenation 

^Tlie following starting materials were also prepared similarly to (b) above, starting from the appropriate 
N-substituted acetoacetates and ammonium acetate, and were used directly without characterisation:- 



ts 



20 



26 




COOCjHj 



CHjOCHjCHjNR 



where R - -CHjPh 



CHjPb 



or 

-CH,CH, 



Preparation 3 

30 2-(2-Azidoethoxy)methyl-4-{2-chlorophenyl)-3-etho)cycarbonyl-5-metho)cycarbonyl-6-m^ 
dihydropyridine 



35 



40 



45 



so 




I 



CS^COONH^ + 



CH 




COOCjB^ 



CB20Ca2CB2M^ 



A solution Of 2-azidoethanol (160 g) in tetrahydrofuran (300 ml) was added over 40 minutes to a 
suspension of sodium hydride (114 g; 80% dispersion in oil) in tetrahydrofuran (500 ml). The mixture was. 

65 stirred at room temperature for 1 hour, then cooled in ice water and treated dropwise with a solution of 
ethyl 4-chloroacetoacetate (276 g) in teti-ahydroforan (250 ml) over 2 hours. The mixture was stirred at 
room temperature for 16 hours, diluted with ethanol (ISO ml), and the pH adjusted to 6-7 with 4M 
hydrochloric acid. Sufficient water was added to dissolve the solid present and the layers were separated. 
The organic layer was evaporated and the residue diluted with water (600 ml) and evaporated. The residue 

60 was partitioned between ethyl acetate and water and the aqueous layer extracted twice with ethyl acetate. 
The combined ethyl acetate extracts were dried (MgSO,) and evaporated to give ethyl 4.(2-azidoethoxy)- 
acetoacetate as a brown oil. which was shown by g.l.c. to be 73% pure. A mixtur of this crude product and 
amm nium acetate (92.3 g) in ethan I (600 ml) was heated under reflux for 1 hour, allowed to co 1 to room 
temperature, and trBated with m thyl 2-(2-chlorobenzylidene)acetoacetate (286.6 g). The mixture was 

6S heated under reflux for 5.5 hours and then evaporated. The residue was stirred with methanol {1.5 1) for 16 
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h urs and the resulting solid collected, washed twice with m thanol, dried, and recrystallised from 
methan 1 1 give the title c nnp und (78 g), m.p. 145—146° . 
Analysis 

Found: C, 55.39; H, 5.37; N, 13.01 

Calculated for C20H23CIN4O6: C, 55.23; H, 5.33; 12.88. 

Preparations 4 to 6 

The following azideswere prepared similarly to Preparation 3 from appropriate starting materials:— 



10 



X X 

CH.^^'^ N ^^CH OCH.CH N3 

16 . ^ Z 



20 



25 



30 



35 



40 



45 



50 



Preparation 
No. 


R 


m,p. 

rc) 


Analysis % 
(Theoretical in brackets) 
C H N 


4 




141 


50.88 4.78 11.73 
(51.18 4.73 11.94) 


5 


Q 


124 


59.64 6.11 13.98 
(59.99 6.04 13.99) 


6 




129— 
130 


n./n.r. in CDCIa: 5 = 
7.14 (5H, m); 5,28 (IH, s); 
4,80 (2H, s); 4.04 (2H, q); 
3.65 {4H, m); 3,62 (3H, s); 
2.35 (3H, s); 1.20 (3H,t). 



Preparation 7 

Preparation of ethyl 4-t2-(phthalimido)ethoxylacetoacetate 



.N-CH^CHgOH 




ClCHgCOCHgCOOCHgCHj 



NaH 



55 



60 



65 




NCHjCH^OCHgCOCHgCOOCHgCH J 



Sodium hydride (57% [by weight] In oil, 66.1 g) was stirred in dry tetrahydrofuran (500 ml) under 
nitrogen at -10° while N-(2-hydroxyethyl)phthalimlde (1 50 g) was added. To ^l^^'^^^fy'^^S^^^/^^ 
asolSti not ethyl 4K:hlor acetoacetate (129.3 g), in dry tetrahydrofuran, i^?'^^^"^^^^ 
was then allowed t warm to room temperature and stirring was contmu d for 18 hours. This mixture was 
pour d ?nriN h,^drS^^ was add d (750 ml^ Th aqueous^V^^^^^ 

washed with ethyl acetate (300 ml) and the rganic soluti ns w re combined. After washing with water 
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(300ml),th ethyl acetate was evaporated to giv th title comp und as a crude oil (243 g), sufficiently pure 
f r further us . 

M/n.r. spectrurr. 
(2H, s); 1.22 (3H, t). 



^ ' mSx spectrum in CDCI3, 6 values: 7.80 (4H, m); 4.15 (2H, s); 4.10 (2H, q); 3.92 (2H, t); 3.78 (2H, t); 3.49 



g Preparation 8 

Preparation of 4-(2-Chlorophenyl)-3-ethoxycarbonyl-5-niethoxycarbonyl-6-methyl-2-(2-phthalimido- 

ethoxy)methYl-1,4-dihydropyridine ^ u u or *u u .1 ^ 

(A.) From 2'[(2-ammoethoxy)methyl]'4^(2<hlorophenylh3'ethoxycar^ 

methyl' h4-dihydropyridme 

10 



IB 



20 



2S 



30 ' 

2 -[2 - Aminoethoxy)methyll -4 -(2 - chlorophenyl) -3 - ethoxycarbonyl -5 - methoxycarbonyl - 
6 - methyl - 1,4 - dihydropyridine (2.0 g) and phthalic anhydride (0.73 g) were stirred in refluxing acetic 
acid (20 ml) for 2.5 hours. After cooling, the insoluble material was collected and stirred in methanol (10 
35 ml). Filtration gave the title compound (1.0 g) as a white solid, m.p. 14&— 147°, 
Analysis %: — 

Found: C, 62.18; H, 5.02; N, 5.20 

Calculated for CaeHarCINaOT: C, 62.39; H, 5.05; N, 5.20. 




40 (B.) From ethyl 4-[2-(phthallmfdo)ethoxyJacetoacetate 



45 



SO 



65 



60 



CH 



CH 

II 



NH. 




CH2OCH2CH2N. 



CH3O2C 




N 
H 



COgCHjCHj 



CHgOCHgCHgN 




Ethyl 4-{2-(phthalimid )ethoxy]acetoacetate (200 g) was dissolved in isopropanol 11000 ml) and to this 
65 was added 2-chlor benzaldehyd (88.1 g) and methyl 3-amlnocrotonate (72.2 g). The mixture was refluxed 
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for 21 hours then the methanol was evap rated to leave an oil which was dissolved in acetic acid (1 000 ml). 
After granulating overnight, the precipitate was collected, washed with acetic acid then slurried in 
m thanol (300 ml). Filtration gave th titlecompbundthen.m.r.andirof which were identical with th s of 
the material prepared by part (A) abov . 

Preparation 9 

Preparation of 2-(2-Azidoethoxy)methyl-4-{2-chlorophenyl)-3-ethoxycarbonvl-5.methoxycarbonYl-6- 
methyI-1 ,4-dihydropyridine 



IS 



CH 




CH 
1 



0^ ^CHgOCHgCHgMj 



20 



25 



30 



35 



40 




CHjOCHgCHgNj 



Ethyl 4.{2-azidoethoxy)acetoacetate (46.4 g). prepared from 2-azidoethanol si'T'l^.'^V ^ JJf^^^^ 
descried In Preparation 3. was reacted with methyl 3-aminocrotonate (24.8 g) and 2-chtorobenzaldehyde 
fsol g) in mSoT(1 50 ^1) at reflux for 18 hours. After cooling to room tempera^re, «J 
warcollected, washed twice with methanol and dried to give the t.tle cpmpound (28 g). The product could 
be crystallised from methanol, acetone or ethyl acetate. It was used directly. 

Preparation 10 
Preparation of ethyl 4-(2-azidoprop-1-oxy)acetoacetate 



(a) CH3.CH(Br)CH20H + NaNg ► CH3CH(N3)CH20H 

4« I) NaH 



(b) CH3CH(Ng)CH20H + CICH2COCH2COOC2H5 



11) HCI 



CH3CH(N3)CH20CH2COCH2COOC2H5 



so 



ss 



60 



6S 



A mbcture of 2-bromopropan-1-ol (J. Am. Chem. Soc. 7681, Sft 119741) (19.75 g) and sodium azjde (10.0 
g) was heated on a steam-bath for four days, allowed to cool to room »'"Pe';f"™' "^,lnt„ 
timTwith ether. The combined ether washings were filtered and evaporated to give 2-azidopropan-lH5l 
(12.3 a) as a pale brown oil which was shown by g.l.c. to be 98% pure. 

A solJtkjn of 2-azidopropan.1.ol (10.1 g) in tetrahydrofuran (100 ml) was added over t«o minutes to a 
stirredftceHTooled suspension of sodium hydride (6.6 g; 80% dispersion in ol» In ^"hydrofuran (50 m». 
The mixture was stirred for 15 minutes with ice^ooling and then treated over 20 mmutes wi h a solution of 
LhyrSloroacSoacetate (16.4 g) in tetrahydrofuran (150 ml). The mixture was stirred at room 
SmpeSre for 16 hours and evaporated. The residue was *'"ted with water wa^^^^^^^^ 
acidffi d with 2M hydr chloric acid, and extracted three times into f her. The combined ether e>rtra 
dried (Na,S04) and evaporated to giv crude ethyl 4-(2-azidoprop-1-oxy)acetoac tate (20 g), used directly. 

^^vtJSSar concentration of the c mpounds rqulred to reduce the response by 50% in the test specified 
on pages 1S5 is given b low (IC« values) (1M = 1 gm.mole/litre). Th smaller th c ncentration th 
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moreactiv th c mpound, i.e„th most active c mpounds are the products of Examples 1,9, 11, 12,22,23 
and 24. 



10 



16 



20 



25 



30 



35 



40 



45 



ICsoValu s 






Compound 




ICso 


Product of Example 1 




3.2X 10-®M 


Product of Example 2 




3.2X10-«M 


Product of Example 3 




2x 10~'M 


Product of Example 4 




6.3x10-^M 


Product of Example 5 




4 X 10-« M 


Product of Example 6 




2x10~^M 


Product of Example? 




1.3X10-»M 


Product of Examples 




5X10-8M 


^Brtpductofl^m 


— — — 


„3.2.x ia-® M 


Product of Example 10 




2.5 X 10"® M 


Product of Example 1 1 




3.2X 10-®M 


Product of Example 1 2 




3.2X 10-«M 


Product of Example 13 




6.3X 10"®M 


Product of Example 14 




1.6x 10-^M 


Product of Example 1 5 




1.8X 10-^M 


Product of Example 19 




4x 10-®M 


Product of Example 20 




2.2x10-®M 


Product of Example 22 




3.2x10-®M 


Product of Example 23 




3.2x10-®M 


Product of Example 24 




3.2X 10-*M 



Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

50 1. A dihydropyridine of the formula: — 

H R 

X X 

^ H 



(I) 



60 or a pharmaceutlcally acceptable acid addition salt thereof 
wherein 

Yis-{CH2)ji-,— (CH2)r-,— CHaCH(CH3>-or-CH2C(CH3)2-; . . . 

R is select d from (a) a phenyl group optionally substituted by on or two substituents each s I cted 
fr m nitro, halo, Ci— C4 alkyl, Ci— C4 alk xy, hydroxy, triflu romethyl, and cyano, (b) a 1- r 2-naphthyl 
55 group, and (c) benzofuranyl; benz thienyl; pyridyl opti nally mon substituted by methyl r cyan ; 
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quin lyUbenz xazolyl; b nz thiaz lyl; furyl; pyrimidinyl; thiaz lyl; 2,1,3-benz xadiaz l-4-yl; 2,1,3-benzo- 
thiadiazoi-4-yl; r thienyl optionally m n substituted by halo or C,— C4 aHcyl; 
and R' are each Independently Ci— C4 alkyl or 2-methoxyethyl; and 
R' is hydrogen, Ci—C4alkyl,2-(Ci—C4alkoxy)ethyl,cycl pr pylmethyl, benzyl, r— (CHaLCOR where 
5 m is 1, 2 or 3 and R^ is hydroxy, C1-C4 alkoxy or -NR=R« where R* and R« are each independently 

hydroaen or Ci — C4 alkyl. . « « u 10 

2 A compound- as claimed In claim 1, wherein R is phenyl, 2-chlorophenyl, 2-fluorophenyl, 2- 
methoxyphenyl, c^rfstdoj^phenyf? 2-chloro-3-hydroxyphenyl, 2-chloro-6-fluorophenyl, or 2,3- 

dichlorophenyl. ' ' ^ ^ ^. . ._nu ru/ru \_- 

70 3. A compound as claimed in either of the preceding claims, wherein Y is— (CH|)a of —^u^ ^ , 
4 A compound as claimed in any one of the preceding claims, wherein^;^^lfa^CH3, benzyl, 2- 
methoxyethyl, -CHaCOOCH,, -CHaCOOCaHs, -CHaCONHa, -CHaCONHCHa or -CHaCOOH. 

5. A compound as claimed in claim 4, wherein R' is H or CH3. . . ^, , . ^ ^ ^ . , 

6. A compound as claimed in claim 1, wherein R is 2-chlorophenyl, R' is CHg, R is CaHj, Y Is — (CHa),*— 

fs and R claimed in an y one of the preceding claims, whichjsjn the form of a maleate salt 

parAph"armacSMr^l^^gS^^ 
« -acceptable acia*aadrtlon"salt thereof together with a pharmaceuticaliy acceptable^uent or carrier/ - 3^ 
f 9. A compound of the formula (IKor a pharmaceuticaliy acceptable acid addition salt thereof as claimed 
20 in any one of claims 1 to 7, for use in treating ischaemic heart diseaserespeqially angma, or hypertensionr- 
in a human being. . - 
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45 



Claims for the Contracting State: AT 
25 1. A process for the preparation of a 1,4-dihydropyridine of the formula:— 




(I) 

3 



CHj-O-YrNHR 

35 or a pharmaceuticaliy acceptable acid addition salt thereof 
wherein 

Y is -{CHJa-, — (CHa)3-, -CHaCHICHah- or -CHaCtCHa)^-; ^ ^ u , ^ 

R is selected from (a) a phenyl group optionally substituted by one or two substituents each selected 
from nitro, halo, Ci— C4 alkyl, Ci— C4 alkoxy, hydroxy, trifluoromethyl, and cyano, (b) a 1- or 2-naphthyl 
group, and (c) benzofuranyl; benzothienyl; pyridyl optionally monosubstituted by methyl or cyano; 
quinolyl; benzoxazolyl; benzothiazolyl; furyl; pyrimidinyl; thiazolyl; 2,1,3-benzoxadiazol-4-yi; 2,1,3-benzo- 
thiadiazol-4-yl; or thienyl optionally monosubstituted by halo or Ci— C4 alkyl; 
R^ and R* are each independently Ci— C4 alkyl or 2-methoxyethyl; and 

R3 is hydrogen, Ci— C4 alkyl, 2-lCi— C4 alkoxy)ethyl, cyclopropylmethyl, benzyl, or — (CHalmCOR* where 
m is 1, 2 or 3 and R* is hydroxy, C,— C4 alkoxy or — NR®R® where R" and R* are each independently 
hydrogen or Ci— C4 alkyl, characterised by the removal of the amino-protecting group from an amin - 
protected 1,4-dihydropyridine of the formula:— 



so 
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ilk) 



CHg-O-Y-X 



wherein R, R\ R^ and Y are as defined above, and X Is, as appropriate, a protected primary or secondary 
amino group, said secondary amino group having the formula — NHR^ where R^ is as defined for formula (I) 
except for hydrogen, said process being followed by, optionally, one or more of the following steps:— 
(a) conversion of a compound of the formula (I) in which R^ is H into a compound of the formula (\) m 
60 which R^ is— {CHaLCOOlCi— C4 alkyl) where m is 1, 2 or 3 by reaction with a compound of the formula Hal- 
(CHa)m COO{Ci— C4 alkyl) wh r "Hal" is CI or Br; . ^, ^ u • ^ 

b)conve?si nofacomp und of the formula (I) in which R^ is -(CHa).COO(Ci^^^^ 
2 or 3 into a compound of the formula (!) in which R^ is -{CHal. COOH r-(CHa)„,CONRW, m, R« and R« 
being as defined for formula (i), by, respectively, hydrolysis or r acti n with an amine of the f rmula 
65 R«R«NH; and 
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(c) conversion of a c mpound of th formula (I) into a pharmaceutically acc ptable acid addition salt by 
reaction witli a non-toxic acid. 

2. A process according to claim 1, wherein X is — NR^ (benzyl) where is as defined f r formula (I), 
— NR^{C00CH2CCl3) where R^ is C,— C4 allcyl, or a gr up of the formula:— 

5 

0 



70 




3. A process according to claim 2, wherein X is NR^Ibenzyl), said benzyl group being removed by . 
treating compound (lA) with hydrogen. 

4. A process according to claim 3, which is carried out in the presence of a palladium catalyst under 
ts acidic conditions. 

5. A process according to claim 2, wherein X is — NR^ICOOCHaCCIg) and said — COOCHaCCIa group is 
removed by treatment of the compound (lA) with zinc in formic or acetic acid. 

6. A process according to claim 1, wherein X Is a group of the formula: 

25 

the phthaloyi group being removed by treating compound (lA) with ether (a) a primary amine (b) hydrazine 
hydrate or (c) an alkali metal hydroxide and then with hydrochloric or sulphuric acid. 

7. A process according to claim 6, wherein said primary amine is methylamine, and said alkali metal 
hydroxide is potassium hydroxide. 

30 8. A process for the preparation of a 1,4-dihydropyridine of the fomiula:— 



H R 




or a pharmaceutically acceptable acid addition salt thereof, 
40 wherein 

Y is — {CH2)a-, — (CHJa, — CH2CH(CH3)— or -CHaCiCHgls-; 
R is as defined in claim 1; 

R^ and R* are each independently C,— C4 alkyi or 2-methoxyethyl; and 
R' is H or — {CH2),„C0R^ where m is 1/2 or 3, and 
45 R^ is hydroxy, Ci— C4 alkoxy or — NR®R® where and R® are each independently hydrogen or Ci— C4 
alkyI, characterised by reducing an azido compound of the formula: — 



50 




S5 where R, R\ and Y are as defined for formula (I) so as to produce a compound of the formula (1) in which 
R^ is H, said process being followed by, optionally, one or more of the following steps: — 

(a) conversion of a compound of the formula (I) in which R' is H into a compound of the formula (I) In 
which R' is— {GHaLCOO(Ci— C4 alkyI) where m is 1, 2 or 3 by reaction with a compound of thefonnula Hal- 
{CHalm COO(C,— C4 alkyI) where "Hal" is CI or Br; 

60 (b) conversion of a compound of the formula (I) in which R' is — (CHzjm COO(Ci— C4 alkyI) where m is 1, 
2 or 3 into a compound of the formula (1) in which R^ is — (CHa)m COOH or — (CHalmCONR^R®, m, R® and R^ 
being as defined for formula (I), by, respectively, hydrolysis r reaction with an amine of the f rmula 
R«R«NH; and 

(c)c nversionof a compound of th formula (I) into a pharmac utically acceptabl acidadditi n salt by 
6S reaction with a non-toxic acid. 
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ceutically acceptable diluent or carrier. 

Patentanspruche fOr die Vertragsstaaten: BE CH DE FR 6B IT U LU NL SE 

1, Dihydropyridin der Formel: 




(I) 



CH^-O-T-NHR^ 



Oder ein pharmaze tisch verwendbares Saureadditionssalz davon 

tnu\ -JPH CHXHICH,)— oder-CHaClCHa)^— bedeutet; 

Substftuenten. je ausgewShIt aus Nitro. Halo, 'S Pyridyl gegebenenfalls 

Cyano. (b) einer 1- oder 2-Naph*ylg^^^^^^ ^l^J^L^'SS^A^Tr^^^ 
SSrSSerzo^itJi^^^^^ Thienyl gegebenenfalls mon - 

^ '"Tun3r4"utab°htg'ij^:^^.^^^^ , H.r (CH) COR* 

Jt^=-.^i;» 

""Tv-eSnrnrnac?^ ^-^^Y«3»Ziir'°'^'"''' 
ChloTphlnyl. 2-Chlor-3-hydroxyphenyl, 2-Chlor-6-flaorphenyl Oder ^^^^ 

3 Verblndung nach einem der vorhergehenden Anspruche. wonn Y -(CHJ^- oOer-^^n^m^ 

4. verblndung nach einem der vorhergehenden AnsPj^che worin R' Hj^CH B^p^'' 2-Methoxyathyl. 
-CHicOOCH,, 4:H.C00CH„ -CHaCONH. -CH.CONHCH3 Oder -CH.COOH .st 

5. Verblndung nach Anspruch 4, worin R H Oder CH3 1st. _{CH,)*- und R' H cd r 
6 Verblndung nach Anspruch 1, worin R 2-Chlorphenyl, R CH3. R CaH,, Y 

60 insbesondere Angina oder Hypert ni , beim Menschen. 
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PatentansprQ h fOr den Vertragsstaat; AT 

1. Verfahren zur Herstellung einas 1,4-Dihydropyridins der Formel 



(I) 

3 



W CHJ^ ^ N ^ ^ CH,-0-Y-NHR 

Oder eines pharmazeutisch verwendbaren Siureaddltlonssalzes davon 
worin 

,5 Y — (CHa)*". — {CHa)^-, — CHaCHiCHa)— oder — CHaCICHa)^— bedeutet; 

R ausgewahit ist aus (a) einer Phenylgruppe gegebenenfails substituiert durch einen oder zwei 
Substituenten, je ausgewahit aus Nitro, Halo, d— CrAlkyI, Ci— C4-Alkoxy, Hydroxy, Trifluormethyl und 
Cyano, (b) einer 1- oder 2-Naphthylgruppe und (c) Benzofuranyl; Benzothienyl; Pyridyl gegebenenfails 
monosubstituiert mit Methyl oder Cyano; Chinolyl; Benzoxazolyl; Benzothiazolyl; Furyl; Pyrimidinyl; 
20 Thiazolyl; 2,1,3-Benzoxadiazol-4-yl; 2,1,3-BenzothladiazoU-yl; oder Thlenyl gegebenenfails mono- 
substituiert mit Halo oder Ci— CA-Alkyl; 

und je unabhSngig Ci— C4-Alkyl oder 2-Methoxyathyl bedeuten; und 
R3 Wasserstoff, Ci-CrAlkyl, 2-{C,-C4-Alkoxy)athyl, Cyclopropylmethyl, Benzyl oder — (CHa)„COR* 
bedeutet, worin m 1, 2 oder 3 und R* Hydroxy, C,— C4-Alkoxy oder — NR«R« bedeutet, worin R^ und R« je 
25 unabhangig Wasserstoff oder 0^— C4-Alkyl bedeuten, gekennzeichnet durch die Entfernung der 
Aminoschutzgruppe von einem Amino-geschutzten 1,4-Dihydropyrldln der Formel: 



30 " ^ ^ (lA) 
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CH^-O-Y-X 



worin R, R\ R* und Y die oblge Bedeutung haben und X eine passende geschutzte primare oder sekundfire 
Aminogruppe ist, wobei diese sekundare Aminogruppe die Formel — NHR^ aufeist, worin R' die fur Formel 
(1) angegebene Bedeutung mit Ausnahme von Wasserstoff hat, wobei dieses Verfahren gegebenenfails von 
einem oder mehreren der folgenden Stufen gefolgt wird: 
40 (a) Umwandlung einer Verbindung der Formel (I), in der R^ H ist, in eine Verblndung der Formel (I), in 
der R^ — (CHaLCOOCCi— C4-Aikyl) ist, worin m 1, 2 oder 3 ist, durch Reaktion mit einer Verbindung der 
Formel Hal-(CHa)„C00(Ci"^4-Alkyl), worin "Hal" CI oder Br ist; . . « 

(b) Umwandlung einer Verbindung der Formel (I), in der R^— (CH2)„C00(Ci— C4-Alkyl) ist, worm m 1, 2 
Oder 3 ist, in eine Verbindung der Formel (I), in der R^ — (CH2)„C00H oder — (CHaLCONR^R^ ist, worin m, 

45 R® und R^ die fur Formel (I) angegebene Bedeutung haben, durch Hydrolyse bzw. Reaktion mit einem Amin 
Oder Formel RWNH; und ^« 

(c) Umwandlung einer Verbindung der Formel (I) In ein pharmazeutisch verwendbares SSureadditions- 
salz durch Reaktion mit einer nichttoxischen SSure. 

2. Verfahren nach Anspruch 1, worin X — NR^Cbenzyl), wobei R^ die fur Formel (I) angegebene 
60 Bedeutung hat, oder — NR^ICOOCHaCCIa), wobei R^ Ci— C4-Alkyl ist, oder eine Gruppe der Formel 
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bedeutet. . ^ r. j i 

60 3. Verfahren nach Anspruch 2, worin X — NR^{benzy]) ist, wobei diese Benzylgruppe durch Behandein 
der Verbindung der Formel (lA) mit Wasserstoff entfernt wird. 

4. Verfahren nach Anspruch 3, w Iches in Anwesenh it eines Palladiumkatalysators unter saur n 
Bedingungen durchgefOhrt wird. . ^ ^ u 

5. Verfahren nach Anspruch 2, worin — NR^ICOOCHaCClay ist und di se -COOCHaCCia-Gruppe durch 
65 Behandlung der Verbindung der Formel (lA) mit Zink in Ameisen- oder Essigsiure entfernt wird. 
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6. V rfahren nach Anspruch 1, w rin X eine Gmppe der Formel 



0 




ist wobei die Phthaloylgmppe durch Behandlimg von Verbindung (lA) mit entweder (a) elnem primaren 
10 SZ°lS) %S^Si^ oder (c) einem Alkallmatallhydroxyd und dann mit Chlorwasserstoff oder 

^''T$Sahrn"?S;*^spruch 8. worin dieses primare Amln Methylamin ist und dieses Alkalimetail- 
hydroxyd Kaliumhydroxyd ist. -u- ^ = i. 

8. Verfahrea zur Heratellung eines 1,4-Dihydropyndins der Formel. 

IS 
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(I) 



Oder einem pharmazeutisch verwendbaren Saureadditionssalz davon, 

25 wonn -(CH2)s-, -CH2CH(CH3}" oder -CHaCiCHa)^- ist; 

R die in Anspruch 1 angegebene Bedeutung hat; 

und R^ je unabhangig C,— C4-Alkyl oder 2-Methoxyathyl smd; und 
r3 h Oder — {CHzlcnCOR* ist, wobei m 1, 2 oder 3 ist und . ^ « _r 

30 R* HydroxrCi-^4-Alkoxy oder -NR«R« ist, wobei R« und R« je unabhSngig Wasserstoff oder 
Aikyl sind, charalcterisiert durch Redulction einer Azidoverbindung der Formel: 
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H ^ R 



R*OOC ^/\^C0OR 
CH 



CH OYM 
H ^ 



«,nrin R R' und Y diefCir Formel (I) angegebene Bedeutung haben. unter Bildung einer Verbindung der 
Sem in der wSsseSStl wobei dieses Verfahren gegebenfalis von einer oder mehreren der 

(af Smw^dZf JS^^^^^^ der Formel (I), in der R' H ist. in eine Verbindung der Formel (I) in 

45 der i? M^hIcOoIc^^^^ ist worin m 1. 2 oder 3 ist, durch Realction mit emer Verbmdung der 
Formel HaHCH,)„C00(C,-C4-Allcyl), worin "Hal" CI oder Br CQO(C -C -Alkvl) ist worinm1,2 

(bl Umwandlung einer Verbindung der Formel (I), in der R' — <CH2)„COO(C,--C4-AiKyij Kt^^^ 
Oder 3 ii in S Verbindung der Formel (1). worin R' -<CH,)„COOH oder-{CH,)„CONR«R« .s^.wobe. rn 
^undSlZpSZl (1) aSgegebene Bedeutung haben. durch Hydrolyse bzw. Reakdon mit e.nem Am.n 

STmwandiuCiner Verbindung der Formel (1) in ein pharmazeutisch venvendbares Saureadditions- 
salz durch Reaktion mit einer nichttoxischen Siure. rf..,.,u„of,-,hrf wirri 

9. Verfahren nach Anspruch 8. worin die Reduktion mit Wasserstoff .^".^^^a^ffJ^.^'f ' ^.,3 

10. Verfahren nach Anspruch 9. worin die Hydrierung in Anwesenheit eines Paliadiumkatalysators 

55 •l"''^!;' ^ g, wonn die Reduktion mit Zink und Salzsiur^ durchgefiihrt wird. 

:^:;Sh^lnna^^e1^rd^A;spru*^ 

VerbindungenderFormel(l)verwendetwird.inderR2-Chlorphenyl.R' CH3,R C,Hs,Y-{CH2)a-undH » 
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°'%3"^eSren nach einem der AnsprQche 8 bis 1 1, dadurch gek "-fjf^^^J.'*-^- ^^^^^^^^ 

V rbindung der Form I (I) verw ndet wird. In der R 2-Chlorphenyl, R^ CH„ R C^Hs, Y -{CH^h und H n 

""''k Verfahren zur Herstellung von pharmazeutischen Praparaten. welches ^iTire^S^ndl^reTsY^^^^ 
Verbindung der Formel (I) gemSss Definition in Anspruch 1 oderein pharmaz ,f ^^^^^^ 

Si nssSlz davon durch ein Verfahren gemass ein m der vorhergehenden Anspruche herstellt, gefolgt 
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V m Mischen des so hergestellten Produktes mit einem pharmazeutisch verw ndbaren VerdQnnungsmittel 

Oder Tragermaterial. , ^ . . . 

15 Verfahren zur Herstellung eines pharmazeutischen Praparates, welches darm besteht dass man 
eine Verbindung der Formel (I) gemSss Definition in Anspruch 1 oder ein pitarmazeutisch verwendbares 
Saureadditionssalz davon mit einem pharmazeutisch verwendbaren VerdQnnungsmittel oder Triger- 
material vermischt. 

Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE 

1. DIhydropyridine de fomnule: 




(I) 

CH.-O-Y-NHR^ 

H 

ou un sel d'addition d'acide pharmaceutiquement acceptable correspondent 

formule dans taquelle 

Y repr6sente —(CHalz— , HCHals-, — CHaCH(CH3>- ou —CHaClCHa)^^^ 

R est choisi entre (a) un groupe ph6nyle 6ventuellement substitu6 par un ou deux substituants cholsis 
chacun entre des substituants nltro, halog6no, alkyle en Ci d C4, alkoxy en Ci h C4, hydroxy, trifluoro- 
m§thyle et cyano, (b) un groupe 1- ou 2-naphtyle et (c) un groupe benzofurannyle; benzothi6nyle; pyndyle 
§ventueilement monosubstitu6 par un radical m6thyle ou cyano; quinolyle; benzoxazolyle; benzo- 
thiazolyle; furyle; pyrimidinyle; thiazolyle; 2,U-benzoxadiazole-4-yIe; 2,1,3-benzothiadiazole-4-yle; ou 
thidnyle 6ventuellement monosubstitu6 par un radical halog6no ou alkyle en C, h C4; 

R^ et R* repr6sentent chacun, ind6pendamment un groupe alkyle en Ci C4 ou 2-m6thoxy6thyle; et 
R3 est I'hydrog^ne, un groupe alkyle en Ci S C4, 2-{alkoxy en C, h CJ^thyle, cyclopropylm§thyie, 
benzyle ou — {CHjl^COR^ ou m a ta valeur 1, 2 ou 3 et R'* est un groupe hydroxy, alkoxy en & C4 ou 
— NRW, R' et R* repr6sentant chacun, ind6pendamment, I'hydrogdne ou un groupe alkyle en Ci d C4. 

2. Compose suivant la revendication 1, dans lequel R est un groupe ph6nyle, 2-chloroph6nyle/2-fluoro- 
ph6nyle, 2-m§thoxyph6nyle, 3-chloroph6nyle, 2-chloro-3-hydroxyph6nyle, 2-chloro-6-fluoroph6nyle ou 
2,3-dichIoroph6nyle. 

3. Compose suivant I'une ou I'autre des revendications precedentes, dans lequel Y est un groupe 

— (CH2)r-0U— CHaCHiCHa)— . ^ , .^3 , , ^ 

4. Compos6 suivant I'une quelconque des revendications pr^6dentes, dans lequel represente H, un 
groupe CH3, benzyle, 2-m6thoxy6thyle, -CHaCOOCH,, -CHjCOOCaHs, -<;H2C0NH2, -CHACON HCH3 ou 
Ql^ COOH. 

5! Compose suivant la revendication 4, dans lequel R^ represente H ou un groupe CH3. 

6. Compose suivant la revendication 1, dans lequel R est un groupe 2-chlorophenyle, est un groupe 
CH3, R* est un groupe C^Hg, Y est un groupe — (CHjIr- et R^ represente H ou CH3. 

7. Compose suivant I'une quelconque des revendications prec6dentes, qui est sous la forme d un sel 

d'acide maieique. , ^ , , j/ 

8. Composition pharmaceutique comprenant un compose de formule (I) ou un sel d addition d acide 
pharmaceutiquement acceptable de ce compose en association avec un diluent ou support acceptable du 
point de vue pharmaceutique. 

9. Compose de formule (I) ou un sel d'addition d'acide pharmaceutiquement acceptable de ce compose 
suivant I'une quelconque des revendications 1 k 7, destine d §tre utilise dans le traitement d'une maladie 
cardiaque ischemique en particulier de I'angine, ou de {'hypertension, chez un etre humain. 

Revendications pour i'Etat contractant: AT 

1. Procede de preparation d'une 1,4-dihydropyridine de formule: 

H R 
R^OOC ^><r ^COOR^ 




(I) 



H 

u d'un sel d'addition d'acide pharmaceutiqu ment acc ptable de c c mpose, 
formula dans laquell 

Y represente -{CHa)a— , — (CHala— , — CH2CH(CH3)- ou --CHzClCHa)^-; 
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thi6nyle 6ventueilement monosubstitoje "fj;'!"' "'l^^ glkyle en C, h ou 2-m6thoxy6thYle; ot 

amino prot6g6e de formule: 
r5 H^OOC\><s^CriOR ^j^j 




to„,„l.(lld».IMU,l,^^ry*»^^^ B,; 
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formula (1) dans laque le R' reprtsame '^^^^^r;^^'';;'^ ^ "Hal" est CI ou Br; 
avecuncomposSdefomiuleHaMCH^LroOCalkyie^^^^^ p3 reprisente un groupe 

(b) transformation d'un ,«""P°^.. ™Seu 1 2 "l 3! en un compose de formule (1) dans 
_(CH,LCOO(alkyle en C, S C,) dans lequel ^ ^^^^'^i^s ^ R" et R" ayant les d6finitions donnees 
2|uelle R' est un groupe -{CH.)„COOH °" 7f ^"^^"^^^^ amine de formule RWNH; et 

Pbarmaceutiquement 

acceptable par rdaction avec "°" *°'"'}"^- , v est un groupe -NR^ (benzyle) dans lequel R' a la 

radical alkyle en C, h C«, ou un groupe de formule: 



40 




SO palladium dans des conditions acides. -NR^CCOOCHjCCI,) et ledit groupe 

5. Proc6d6 suivant ^/.^""SSi^A^^ rinc dans I'acidefomnique ou ac6t.que. 
_COOCH.CCI, est 6limin6 par ~XSl X groupe de formule: 

6. Proc6d6 suivant la revendication 1, dans lequel X est un group 



55 



60 




55 de mdtal alcalin est I'hydroxyde de potassium. 
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a Pr ced6 de preparation d'un 1,4-dihydr pyridine de formula: 




(I) 



^ H 



ou d'un sal d'addition d'acide pharmaceutiquement acceptable de ce compost, 
formule dans laquelle 

Y est un groupe — (CHa)^-, — (CHa)^-, -CHaCHICHs)- ou -CHaClCHa)^-; 
R a la definition donnde dans la revendication 1; 
15 et R^ repr6sentent chacun, ind6pendamment, un groupe alkyle en Ci h C4 ou le groupe 2-methoxy- 

6thyle; et ^ ^ 

R^ reprdsente H ou un groupe — (CHalmCOR'^ dans lequel m a la valeur 1, 2 ou 3 et 
R* est un groupe hydroxy, alkoxy en Ci S C4 ou — NR°R« oCi R« et R« repr§sentent chacun, 

ind6pendamment, i'hydrogdne ou un groupe alkyle enC^h C*, caract6ris§ par la reduction d'un compos6 
20 azido de fomnule: 

XX 

^3 N CH-OYN 

H ^ . 

dans laquelle R, R^ et Y sont tels que d6finis pour la formule (I) de manidre d produire un compose de 
30 formule (I) dans laquelle repr^sente H, ledit proc6de etant suivi, le cas ech^ant, d'une ou plusieurs des 
operations suivantes: 

<a) transformation d'un compose de formule (I) dans laquelle represente H en un compose de 
formule (I) dans laquelle R* represente un groupe —{CH2)mC00(alkyle en Ci ^ oQ /n a la valeur 1, 2 ou 3, 
par reaction avec un compose de formule Hal-{CHa)mCOO(alkyle en Q § CJ oO "Hal" represente CI ou Br, 
35 (b) transformation d'un compose de formule (1) dans laquelle R^ est un groupe— {CH2)mC00{aikyle en 
Ci d C4) dans laquelle m a la valeur 1, 2 ou 3 en un compose de formule (I) dans laquelle R^ est un groupe 
— (CHaLCOOH ou — (CHal^CONR^R^ /n, R« et R« etant tels que definis pour la formule (II respectlvement 
par hydrolyse ou par reaction avec une amine de formule R^R®NH; et 

(c) transformation d'un compose de formule (I) en un sel d'addition d'acide pharmaceutiquement 
40 acceptable par reaction avec un acide non toxique. 

9. Precede suivant la revendication 8, dans laquel la reduction est effectuee avec de ThydrogSne.^ 

10. Precede suivant la revendication 9, dans lequel I'hydrogenation est conduite en presence d'un 
catalyseur au palladium. . ^ 

11. Procede suivant la revendication 8, dans lequel la reduction est effectuee avec du zmc et de 1 acide 

45 chlorhydrique. 

12. Procede suivant I'une quelconque des revendications 1 h 7, caract6ris6 en ce qu'il est utilise pour 
preparer des composes de formule (1} dans laquelle R est le groupe 2-chlorophenyle, R^ est le groupe CHg, 
R* est le groupe C2H5. Y est le groupe — {CHa)^— et R^ represente H ou CH3. 

13. Precede suivant I'une quelconque des revendications 8 S 11, caracteris6 en ce qu'il est utilise pour 
50 preparer des composes de formule (I) dans laquelle R est le groupe 2-chlorophenyle, R^ est le groupe CH3, 

R2 est le groupe C2H5, Y est le groupe — JCHa)^- et R^ represente H. 

14. Proc6d6 de preparation d'une composition pharmaceutique, qui consiste d preparer un compose 
de formule (I) tel que d6fini dans la revendication 1 ou un sel d'addition d'acide pharmaceutiquement 
acceptable de ce compose par un precede suivant I'une quelconque des revendications precedentes, suivi 

55 du melange du produit ainsi forme avec un diluent ou support pharmaceutiquement acceptable. 

15. Procede de preparation d'une composition pharmaceutique, qui consiste k meianger un compose 
de formule (I) tel que d6fini dans la revendication 1 ou un sel d'addition d'acide pharmaceutiquement 
acceptable de ce compose avec un diluant ou support acceptable du point de vue pharmaceutique. 
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